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ABSTRACT: Patagioneas picazuro (Temminck 1813) are Columbidae considered pests 
due to damages they cause to grain crops and problems related to overpopulation. They 
also may act as hosts of parasites that can generate public health problems. The aim of 
this study was to report the ectoparasites on P. picazuro in Viçosa, Minas Gerais, Brazil, 
as well as to identify the presence of pathogens that may use these arthropods as 
vectors. The collected arthropods were morphologically identified as Ornithoctona 
erythrocephala (Leach 1817) (Diptera: Hippoboscidae) and Columbicola passerinae 
(Wilson 1941) (Phthiraptera: Philopteridae). Ectoparasite DNA was extracted and 
molecularly processed by Polymerase Chain Reaction (PCR). Samples were screened for 
the presence of Ehrlichia spp., Anaplasma spp., and Rickettsia spp, but the results were 
negative for the pathogens tested. Further studies need to be performed in order to 
identify the role these ectoparasites have on the transmission of pathogens, and whether 
they act as biological or mechanical vectors. This is the first report of Ornithoctona 
erythrocephala in Minas Gerais and the first record of parasitism by Columbicola 
passerinae in Patagioneas picazuro. 
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RESUMO: Patagioneas picazuro (Temminck 1813) são Columbidae consideradas pragas 
devido a danos causados às lavouras de grãos e problemas relacionados à 
superpopulação. Eles também podem atuar como hospedeiros de parasitas que podem 
gerar problemas de saúde pública. O objetivo deste estudo foi relatar os ectoparasitos 
em P. picazuro em Viçosa, Minas Gerais, Brasil, bem como identificar a presença de 
patógenos que podem usar esses artrópodes como vetores. Os artrópodes coletados 
foram identificados morfologicamente como Ornithoctona erythrocephala (Leach 1817) 
(Diptera: Hippoboscidae) e Columbicola passerinae (Wilson 1941) (Phthiraptera: 
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Philopteridae). O DNA dos ectoparasitas foi extraído e processado molecularmente por 
Reação em Cadeia da Polimerase (PCR). As amostras foram rastreadas quanto à presença 
de Ehrlichia spp., Anaplasma spp. e Rickettsia spp., porém os resultados foram negativos 
para os patógenos testados. Mais estudos precisam ser realizados para identificar o 
papel desses ectoparasitas na transmissão de patógenos e se eles atuam como vetores 
biológicos ou mecânicos. Este é o primeiro relato de Ornithoctona erythrocephala em 
Minas Gerais e o primeiro registro de parasitismo por Columbicola passerinae em 
Patagioneas picazuro.  
Palavras-chave: Pássaros; Columbiformes; Diptera; Hippoboscidae; Philopteridae; Phthiraptera. 
 
INTRODUCTION  
The Picazuro Pigeon Patagioenas picazuro (Temminck 1813) (Columbiformes: 
Columbidae) has a wide geographic distribution in South America, being found across 
most of Brazil, Argentina, Bolívia and Paraguay in both urban and rural environments 
(WikiAves, 2008). Some Columbidae species, including P. picazuro, are considered pests 
due to damages they cause to grain crops (Ranvaud and Bucher, 2006) and problems 
related to overpopulation (Lefeberve, 1985). In addition, they may act as hosts of 
parasites that can generate public health problems (Adriano et al., 2000; Gonzalez et al., 
2004). 
Among the Diptera that parasitize birds, the family Hippoboscidae presents 21 
genera with 200 species of flies by far described; within them, 30 species, distributed in 
10 genera have been recorded in Brazil (Maa, 1989; Lutz et al., 1915; Bequaert, 1957; 
Graciolli and Carvalho, 2003). These insects are known as louse-flies or keds and feed on 
the blood of their vertebrate hosts. They are morphologically characterized by a 
dorsoventrally wide and flattened body, small head narrowly fixed to the prothorax, and 
sturdy legs with claws that help the fixation on their hosts (Bequaert, 1942; Maa and 
Peterson, 1987). These flies parasitize mammals and birds, being the latter responsible for 
their wide dissemination, due to the migratory habits exhibited by some of them (Lutz et 
al., 1915; Guimarães, 1945; Bequaert, 1954; Baker, 1967; McClure, 1984; Maa and 
Peterson, 1987).  
Species of Hippoboscidae may present substantial importance in terms of 
dissemination of diseases, as they act as vectors of pathogens of public health and 
veterinary concern, such as protozoa (i.e., Trypanossoma spp.) and bacteria (i.e., 
Anaplasma spp.) (Baker, 1967; Foley et al., 2016). In addition, they are able to carry 
arthropods of the order Phthiraptera on their body, establishing a phoretic relationship 
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with lice (Keirans, 1975) frequently found on birds (Price et al., 2003) and on some 
mammals (Emerson and Price, 1981). 
Chewing lice are small, wingless, and dorsoventrally flattened with chewing 
nipples, and can negatively affect their hosts, since they feed on feathers, skin scales and 
secretions often from birds and some mammals (Seegar et al., 1976; Cohen et al., 1991). 
These lice can also act as hosts and vectors for other parasites, such as the nematode 
Sarconema eurycerca (Price et al., 2003). 
The relationship between birds and their ectoparasites is subject to many studies 
due to the capacity that these arthropods have to act as vectors of pathogens (Pavlovsky 
and Tokarevich, 1966; Hildebrandt et al., 2010). Therefore, the aim of this study was to 
report the first record of Ornithoctona erythrocephala (Leach 1817) and Columbicola 
passerinae (Wilson 1941) on P. picazuro in the state of Minas Gerais, Brazil, as well as to 
identify the presence of pathogens that may use these arthropods as vectors. 
 
MATERIAL AND METHODS 
The specimens of P. picazuro were collected in August and September 2016 in the 
Campo Experimental Diogo Alves de Melo at the campus of the Universidade Federal de 
Viçosa (UFV), Viçosa, Minas Gerais, Brazil (20°46’3.74”S, 42°52’10.67”W).  
The use of the animals for the present study was authorized by the Biodiversity 
Information and Authorization System (SISBIO) of the Brazilian Institute of Environment 
and Renewable Natural Resources (IBAMA) under the license number: 13066-2. This 
authorization was requested for histological studies on this species, and the data on 
ectoparasites herein presented is an extension of that research. 
The pigeons were collected by sitting and waiting for birds to be shot. A 4.5 mm 
air-pressure shotgun was used to shot the birds. Although this equipment has a very low 
success rate at killing birds as large as pigeons and parakeet at a dozen meters, we were 
forced to use it due to restrictions imposed by the Federal Law 10.826/2003. Birds were 
inspected for the presence of ectoparasites, which were collected, stored in plastic vials 
containing 70% alcohol, and sent to the Laboratory of Parasitology and Parasitic Diseases 
of the Veterinary Medicine Department/ Universidade Federal de Viçosa for 
morphological identification and molecular processing. After inspection for ectoparasites, 
the slaughtered birds were sent to the bird collection of the Laboratory of Ornithology of 
the Animal Biology Department/ Universidade Federal de Viçosa to be submitted to the 
taxidermy process. The birds were registered in the ornithological collection of the 
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Museum of Zoology João Moojen/ Universidade Federal de Viçosa, under numeric codes 
1977, 1978, 2043, 2044, 2045 and 2046.  
The ectoparasites were identified using a stereoscopic microscope and 
dichotomous keys for flies (Lutz et al., 1915; Maa, 1969; Graciolli and Carvalho, 2003) and 
lice (Clayton and Price, 1999). 
For the molecular processing, DNA of the ectoparasites was extracted according to 
Ramos et al. (2015). Afterward, the material was screened through Polymerase Chain 
Reaction (PCR) for the presence of arthropod borne pathogens (Table 1). The 
ectoparasites have an identification number according to the bird in which they were 
collected, the DNA was stored in the ultra-freezer at -80ºC in the Laboratory of 
Parasitology and Parasitic Diseases of the Veterinary Medicine Department/ Universidade 
Federal de Viçosa. 
Amplification was done using Taq Pol Master Mix Green 2X according to 
manufacturer's instructions, including 400 nmol of each primer, 5 μL of DNA sample, and 
nuclease free water until complete 25 μL volume. 
 
Table 1. Primers used for molecular analysis. 




Primer sequence Reference 
Rickettsia spp. gtlA 300-380 
35 cycles of 
denaturation 
(20s at 95°C), 
annealing 
(30s at 48°C), 
and 
extension (2 







Anaplasmataceae 16S 345 
40 cycles of 
denaturation 
(20s at 94°C), 
annealing 
(30s at 55°C), 
and 
extension (5 
min at 72°C). 
5’GGTACCYACAGAAGAAGTCC3’ 
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 RESULTS AND DISCUSSION 
Six P. picazuro specimens were collected, three of them were parasitized by O. 
erythrocephala (Diptera: Hippoboscidae) (Figure 1), one by C. passerinae (Phthiraptera: 
Philopteridae) (Figure 2), one by both species of parasites, and one negative for 
infestation. All ectoparasites were female.  
 
 
Figure 1 - Ornithoctona erythrocephala collected in Viçosa, Minas Gerais. a) Dorsal view, 
b) details of head, antenna and foliate palp, c) details of wings. 
 
 
Figure 2 - Ventral view of the Columbicola passerinae collected in Viçosa, Minas Gerais. 
 
The frequency and mean intensity of infestation were respectively, 66% and 1 for 
O. erythrocephala, and 33% and 1 for C. passerinae. Although the knowledge on the 
parasitological indicators of these Hippoboscidae and Philopteridae species are limited, 
the values found for the fly corroborate with other studies, since Hippoboscidae collected 
on different bird species have demonstrated prevalence rates ranging from 1.0% (Tella et 
al., 2000) to 85.89% (Tella et al., 1998). In addition, according to Tossas (2001), low 
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parasitism due to the small amount of O. erythrocephala per dove does not bring threats 
to bird health. Studies regarding the prevalence of C. passerinae on pigeons found values 
between 50% (Valim et al., 2004) and 84.4%, and mean intensity of 12.2 (Coimbra et al., 
2012), which is higher than those found in the present study. This variation may happen 
because lice infestation is more influenced by host body conditions than by 
environmental conditions (Clayton et al., 1992). 
Maa (1969) reported 76 genera, 25 families and 14 host orders for O. 
erythrocephala and these records have increased due to its low host specificity. This 
species occurs in Canada, United States, Mexico, Argentina, Bahamas, Bolivia, Colombia, 
Costa Rica, Cuba, Ecuador, Grenada, Guadeloupe, Guatemala, Virgin Islands, Jamaica, 
Nicaragua, Panama, Peru, Puerto Rico, Dominican Republic, São Domingos, São Vicente, 
Uruguay, and Venezuela (Bequaert, 1954).  
In Brazil, studies in São Paulo, Mato Grosso, Paraná, Rio Grande do Sul, Santa 
Catarina, Pernambuco, and Mato Grosso do Sul reported parasitism by this fly on 
Columbiformes [Zenaida auriculata (Des Murs 1847) and P. picazuro], Galbuliformes 
[Baryphthengus ruficapillus (Vieillot 1818)], Strigiformes  [Tyto furcata (Temminck 1827), 
Bubo virginianus (Gmelin 1788)], Falconiformes [Milvago chimachima (Vieillot 1816), 
Micrastur ruficollis (Vieillot 1817), Falco peregrinus (Tunstall 1771), Caracara plancus 
(Miller 1777), and Milvago chimango (Vieillot 1816)], Accipitriformes [Rupornis 
magnirostris (Gmelin 1788), Accipiter striatus (Vieillot 1808), Ictinia plumbea (Gmelin 
1788), Parabuteo unicinctus (Temminck 1824), and Elanus leucurus (Vieillot 1818)],  
Cathartiformes [Coragyps atratus (Bechstein 1793)], and Galliformes [Penelope obscura 
(Temminck 1815) and Crax blumenbachii (Spix 1825)] (Lutz et al., 1915; Bequaert, 1954; 
Maa, 1969; Graciolli and Carvalho, 2003; Graciolli and Bispo, 2005; Serra-Freire and 
Quadros, 2013; Lambrecht et al., 2015; Vaz and Teixeira, 2016; Graciolli et al., 2017; 
Moreira et al., 2019). 
The genus Columbicola is worldwide distributed, and its parasitism is restricted to 
the order Columbiformes. The species C. passerinae has been reported in the United 
States, Mexico, Colombia, Venezuela, Cuba, British West Indies, Virgin Islands, Trinidad, 
British Guiana, Argentina, Bolivia, and Venezuela (Clayton and Price, 1999). In Brazil, 
studies performed in São Paulo, Pernambuco, Mato Grosso, and Rio de Janeiro reported 
the parasitism by this louse on Columbina talpacoti (Temminck 1810) and Columbina 
minuta (L. 1766) (Roda and Farias, 1999; Oniki, 1999; Valim et al., 2004; Valim, 2019). 
Although there are already reports of parasitism by the fly O. erythrocephala on P. 
picazuro in Paraná and Pernambuco (Serra-Freire and Quadros, 2013), this is the first 
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record of the occurrence of this species of Hippoboscidae in the state of Minas Gerais. 
Additionally, the present study reports for the first time the parasitism by the louse C. 
passerinae on this species of pigeon. 
Phoretic relationship between the ectoparasites was not observed in our study. 
However, the occurrence of both species in these birds shows the need for further 
investigations on the interactions they may present, since lice of different families usually 
fix their jaws in flies of the family Hippoboscidae in order to find new hosts (Keirans, 
1975). 
The results of the PCR analysis of this study were negative for the pathogens 
screened; however, Foley et al. (2016) have reported the occurrence of Anaplasma spp. in 
Hippoboscidae. These findings made the authors question whether these flies would act 
as biological vectors or simply acquired the bacteria by feeding on diseased animals, 
acting as mechanical carriers. In our study a small number of specimens were tested; 
therefore, further studies need to be performed in order to identify the role that these 
ectoparasites have on the transmission of pathogens and whether they act as biological 
or mechanical vectors. 
 
CONCLUSION 
Further studies need to be performed in order to identify the role these 
ectoparasites have on the transmission of pathogens, and whether they act as biological 
or mechanical vectors, since in this study few samples were tested. To the most of our 
knowledge, this is the first report of Ornithoctona erythrocephala in the state of Minas 
Gerais, Brazil and, the first record of parasitism by Columbicola passerinae in Patagioneas 
picazuro. 
 
Ethics approval: All the international, national, and institutional guidelines for ethical use 
of animals were followed in this study. The capture of animals used in this study was 
authorized by the Biodiversity Information and Authorization System (SISBIO) of the 
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